INTRODUCTION
The assessment and monitoring of respiratory function in children have experienced considerable progress in the last 30 years. Technological advancements, reliable studies and clinical applications have strongly contributed to health care management in this age group 1, 2 . Some of the most commonly analyzed parameters for respiratory function include maximal respiratory pressures (MRP), which became synonymous with respiratory muscle strength 3 . MRP can be assessed by measuring their inspiratory (Maximum Inspiratory Pressure -MIP) and expiratory (Maximal Expiratory Pressure -MEP) components, using specifi c tools, such as a manovacuometer 4,5. These measurements are useful in clinical practice because they are simple and non-invasive. But, they require collaboration among individuals being examined, which may underestimate the results, even in the absence of muscle weakness 6 . This procedure is even more sensitive when evaluating smaller children 7 . It is now well established that some factors may infl uence MRP, such as age, sex, smoking, physical activity and anthropometric factors 8, 9, 6, 7, 10 . Some studies also suggest that ethnicity may infl uence MRP values. In a multidisciplinary study involving Malayan, Chinese and Indian adults, signifi cant ethnic differences were found in MRP 11 . Brazilian studies also point in this direction, considering the territorial dimensions and ethnic diversity in Brazil 12, 13, 14 . Specifi cally for the pediatric population, higher MRP were observed with increasing age, as well as a positive correlation with weight and height 11, 15, 16, 17, 18, 19 . To date, the most referenced data on MRP reference values
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RESULTS
In total, the research identifi ed 18 articles in the consulted databases. The diagram (Figure 1) shows that 12 articles were excluded by a sequential process, as they did not meet the established inclusion criteria. At the end of the investigation, only six clinical trials met all of the criteria, and were included in the selection.
Based on the analysis of the selected publications, Table 1 provides information on the characteristics of each included research: year, authors, method, sample size and age group, as well as maximal inspiratory and expiratory pressures. Predictive equations for MRP proposed in these studies are shown in Table 2 .
A relationship among MRP values and factors, such as age, height and body mass could be observed, as well as relevant differences among the data in the analyzed Brazilian states. So far, discrepancies among the obtained predicted values have been observed using the proposed reference equations.
for healthy children can be found in the studies conducted by Gaultier and Zinman 19 , Wilson et al. 18 , Szeinberg et al. 15 , Tomalak 20 and Domènech-clar et al. 17 , with great variability in the values observed. Nevertheless, some authors 21, 22 used predicted equations for adults, such as those proposed by Black and Hyatt 23 and Neder et al. 12 , in the discussion of their studies involving pediatric patients. The clinical applicability of the equations for MRP assessment in children can be mainly observed by monitoring chronic diseases, such as neuromuscular diseases, asthma and cystic fi brosis. However, there are no reference values widely accepted for Brazilian children. There are few published data on the subject in Brazil, and most of them are quite recent. Schmidt et al. 24 , Barreto 25 and HeinzmannFilho et al. 26 proposed reference values and prediction equations for this age group, and Nascimento et al. 27 and Barreto 25 verifi ed the applicability of foreign equations to their samples of children.
Given the above, the identifi cation and establishment of MRP reference values for Brazilian healthy children may contribute to better understand the muscle and ventilatory dynamics of this population, as well as provide comparative studies with improved methodological quality and increased reliability for the clinical follow-up of this age group. However, several studies in different populations show no consensus on MRP reference values and on the variables that correlate with their respective values in the equations, which may indicate that regional differences have a strong infl uence in these results.
Thus, this study aimed to describe reference values and prediction equations of maximal respiratory pressures for Brazilian children.
METHODS
The literature review strategy included electronic searching using three bibliographic online databases: LILACS (Latin American and Caribbean Information in Health Sciences), MEDLINE (Medical Literature Analysis and Retrieval System Online) and Science Direct. Consultations on online databases were conducted from February to October 2015. From a preliminary analysis, the subject-related descriptors established by DeCS (Health Sciences Descriptors) of the Virtual Health Library were identifi ed, namely, reference values, child, respiratory muscle strength, predictive equations, and their synonyms in English.
The following criteria were used to include the articles in this review: (1) indexed in specialized journals, (2) published after 1980, and (3) related to the presentation of MRP reference values and prediction equations for Brazilian children. Book chapters, theses, dissertations were excluded, as well as literature that was not published in either Portuguese or English.
The following data was extracted from the selected articles and entered into an Excel spreadsheet (Microsoft Offi ce, 2010): title, authors, year and scientifi c journal. This procedure was used to identify all duplicate references and facilitate the selection process. This process involved two reviewers blinded to the subject, who deter- 
DISCUSSION
Analysis of reference values and prediction equations for MRP in the Brazilian population was fi rst conducted in adults in 1985 28 . Next, other researchers conducted studies with the same objective; however, they identifi ed signifi cant discrepancies among the results obtained in the different Brazilian states 12, 14 . Likewise, researches on MRP have also been conducted in children. In this population, studies have focused on predicting normal values for each age group, as well as on monitoring several diseases that may either directly or indirectly affect respiratory muscle function. There are few studies with Brazilian children in the literature, as shown in Tables 1  and 2 , although its clinical applicability and relation with anthropometric adequacy are well established 26 . Equations and values for these measurements are often published in both national and international journals, considering factors such as age, sex, height and geographical area 8, 14 : In children, it is particularly important to understand the evolution of respiratory muscle strength during clinical follow-ups and the child´s development and growth, as MRP values increase with age 9 . Furthermore, there is a consensus on the clinical indication to monitor respiratory muscles in children with neuromuscular diseases, unexplained dyspnea or disproportionate to the amount of effort expended, corticosteroid-induced myopathy, as well as in chronic respiratory diseases that compromise the function of these muscles, such as cystic fi brosis and asthma 5, 7, 29 . The fi rst Brazilian study including children was developed by Schmidt et al. 24 in the municipalities of Pan-ambi and Cruz Alta in the State of Rio Grande do Sul. It included 672 subjects and proposed reference values and predictive equations for MRP according to age and height. These were considered the best predictors for MRP, but the study also identifi ed a correlation among MRP, weight and BM. To measure MIP and MEP, the children remained in a sitting position and used a nose clip during fi ve tests. The study does not mention reproducibility and acceptability criteria. Recently, Nascimento et al. 27 have investigated the applicability of Wilson´s 18 equations in a sample of children of Rio Grande do Norte, aging between 7 and 10 years, as these are widely referred to in the medical literature and present reference values. They further compared these fi ndings with those reported by Szeinberg et al. 15 and Domènech-clar et al. 17 . 40 eutrophic children participated in the study (sample calculation is not reported), and each maneuver was performed three to seven times according to Black and Hyatt 23 . The greatest value was considered, in compliance with the acceptability and reproducibility criteria. MRP results similar to those reported by Domènech-clar et al. 17 and lower than those found by Szeinberg et al. 15 could be observed. 24 and Domènech-Clar 17 were unable to predict MRP values for the studied sample. The authors suggested regional studies to predict MRP in Brazil.
A study by Heinzmann-Filho et al. 26 assessed 171 subjects of both sexes, and found a correlation among MRP, age, height, weight and FVC. For regression models, height and weight are best variables to predict MIP; whereas weight and age, to predict MEP. The authors concluded that the behavior of both pressures may be explained by age, height and weight.
One of the most recent studies was conducted by Gomes et al. 30 , which assessed 148 children, boys and girls, aged between fi ve and 10 years. The study was conducted in the city of São Paulo. For both sexes, correlation was found among MRP, body mass, age and height. When comparing the values obtained with the equations proposed by Wilson 18 , there was no signifi cant difference for MIP for both sexes and MEP for girls. However, signifi cant differences could be observed when the values were compared with those predicted by Heinzmann-Filho et al. 26 . Borja et al. 31 has published the latest Brazilian study so far. It was carried out in the state of Rio Grande do Norte and included 144 children between seven and 11 years of age. The authors observed a correlation among MIP, sex, age and weight. In addition to these variables, MEP also showed signifi cant correlation with height. However, with the regression analysis, only sex and age signifi cantly contributed to MRP. These results were similar to those proposed by Domènech-clar et al 17 . The development of predictive equations and reference values for MRP in this age group is still necessary, considering the Brazilian context and the importance of MRP values as clinical outcomes in health assessment and prognostic index for children's diseases. Nevertheless, given the methodological variability, the lack of consensus between reference values and predictive equations reported in the studied literature, it is essential that further studies be conducted with standard data collection methods and numerically consistent sampling, in order to obtain reliable results that may be used nationally and regionally.
The American Thoracic Society confi rms this opinion in its review of 1991, i.e. the reference values should be regionalized to refl ect their behavior in each population 32 . Thus, the use of international equations or from several regions of Brazil -which has continental dimensions and great ethnic diversity-may not refl ect the respiratory muscle function of the studied population, and lead to over-or underestimation of values.
CONCLUSION
The studies presented in this study agree that there is a signifi cant relationship among MRP, age, height and body mass of children. However, there is wide divergence among the predicted values obtained using existing reference equations. It would be interesting to determine predicted values and reference equations according to each Brazilian region, as there seem to be regional differences in MRP, which should be further investigated.
